Aim: To determine if differences exist between paediatric intensive care nurses and allied health professionals in empathy, secondary trauma, burnout, pain exposure and pain ratings of self and others. Early and late career differences were also examined.
| INTRODUCTION
Health clinicians responsible for carrying out necessary, yet painful medical procedures are obligated to manage their patient's pain. However, it is well known that despite the availability of good evidence regarding how to manage pain, pain often remains under treated (Jacob, Hesselgrave, Sambuco, & Hockenberry, 2007; Kozlowski et al., 2014; Simons et al., 2003; Stevens et al., 2011; Taylor, Boyer, & Campbell, 2008) . The negative outcome of this is twofold; patients experience unnecessary pain and clinicians are exposed to that expression of pain. Evidence exists regarding pain exposure and adverse outcomes to patients, but little is known about how repeated pain exposure may have an impact on clinicians' ability to remain empathic and sustain the compassion necessary to help their patients. The purpose of this study was to determine if there were differences between empathy, secondary trauma, burnout, pain exposure and pain appraisal in a sample of paediatric intensive care nurses compared with allied health professionals (AHPs). Nurse participants were from both the Neonatal Intensive Care Unit (n = 24) and the Paediatric Intensive Care Unit (n = 3). We use the term "paediatric intensive care nurse" as an all-encompassing term referring to nurses caring for the paediatric population from both of these units. All study participants were also part of a neuroimaging study of empathy for pain. Imaging results are reported in a separate paper (Jackson et al., 2017 ).
| Background
Infants and children undergo many painful procedures when visiting healthcare settings. Research has been undertaken to improve pain assessment and management for this population yet painful procedures remain remarkably under managed (Johnston, Barrington, Taddio, Carbajal, & Filion, 2011; Kozlowski et al., 2014; Mitera et al., 2010; Rocchi, Chung, & Forte, 2002) . Carbajal et al. (2008) collected data on all painful and stressful procedures in ill neonates during their first 14 days of life. Of the 70,000 procedures in 430 neonates (an average of 16 per day), 79% were performed without any specific analgesia. With nurses being the primary caregiver in healthcare environments, these findings suggest that they are exposing their patients and themselves to unnecessary pain experiences. Repeated exposure to painful procedures has been shown to have a negative impact on many facets of a child's life including, but not limited to, language development, social interaction, stress response, future response to painful procedures and academic outcomes (Baulch, 2010; Bidadi, Nejadkazem, & Naderpur, 2008; Blanchard et al., 2012; Casamassimo, Thikkurissy, Edelstein, & Maiorini, 2009; Currie & Wang, 2004; Grunau, Weinberg, & Whitfield, 2004; Hatfield, Meyers, & Messing, 2013; Huguet, Stinson, & McGrath, 2010; Jackson, Vann, Kotch, Pahel, & Lee, 2011; Shepherd, Nadanovsky, & Sheilham, 1999; Zumach, Gerrits, Chenault, & Anteunis, 2010) . It is not clear why health clinicians are unable to translate known pain management evidence into practice.
| Clinician pain exposure and pain assessment
Research remains unclear on the relationship between conducting pain assessment and repeated pain exposure on patient pain assessment. Researchers have suggested that health clinicians' repeated exposure to patient's expression of pain may desensitize the clinician and lead to an under estimation and under management of patient pain (Batson et al., 1991; Goubert et al., 2005) . This finding may imply that more work experience (i.e. more exposure to patient pain), may have a negative impact on pain assessment accuracy. It has been suggested that underestimation of patient pain is a means of coping with the emotional distress provoked by repeated exposure to pain expression (Batson et al., 1991; Goubert et al., 2005) . While this response may be adaptive from a clinician's perspective, it is not optimal for their patients.
Why is this research or review needed?
• There is a lack of knowledge about paediatric nurses' levels of empathy, pain exposure, secondary trauma and burnout.
• While empathy is considered a desirable health provider attribute, little is known about the dimensions of empathy in paediatric nurses.
• There is a lack of data on what may contribute to better pain assessment and care.
What are the key findings?
• Paediatric nurses rate typical painful events as more painful than a matched group of allied health professionals.
• Paediatric nurses scored the pain of infants and adults in a series of video stimuli significantly higher than allied health professionals.
• Paediatric nurses self-reported significantly higher levels of dimensions of empathy, but also higher secondary trauma and burnout, compared with a group of allied health professionals.
How should the findings be used to influence policy/practice/research/education?
• Nurses that work in paediatric intensive care environments and their managers, should know the potential impact of exposure to patient pain on burnout and secondary trauma.
• Nurse Educators should provide education and training about best pain care to reduce pain exposure and protect against secondary trauma and burnout.
• More research is required to determine relationships among pain exposure, empathy, pain care and secondary trauma and also how these factors relate to career stage.
While it should also be noted that while several studies have shown that clinicians tend to underestimate adult patients' pain, other studies have produced conflicting results, showing that when patients are in no pain or mild pain, health clinicians may appraise their patients' pain higher (Heikkinen, Salanter€ a, Kettu, & Taittonen, 2005; Olden, Jordan, Sakima, & Grass, 1995; Zalon, 1993) . In a study involving paediatric nurses and allied health professionals assessing video clips of infants having routine painful medical procedures, nurses generally scored the pain of ill infants higher than non-nurses (Latimer, Jackson, Johnston, & Vine, 2011) . This finding may suggest that nurses are better than non-nurses at judging the intensity of pain in a controlled (laboratory-like) environment and that expertise is required to assess ill infants' pain. Alternatively, the authors also suggest that paediatric nurses may be over-empathizing with the pain and that the nurse-patient relationship that exists with children may be different from other patient groups because children are considered to be more vulnerable. There is little evidence to enhance our understanding of the relationship between nurses and their paediatric patients and how that relationship may have an impact on pain assessment. Beckman, Reed, Shanafelt, and West (2012) examined links between medical residents' self-reported empathy and peer perception of the residents' quality of care. Results found empathy to be associated with higher peer ratings on desire for this physician to care for a family member. However, the same study reported that a higher rating by a supervisor on ability to communicate with others was associated with burnout suggesting that communicating effectively may cause increased stress or pressure, possibly because they are relating and connecting more deeply with others. It appears there may need to be a balance between taking the other's perspective, an essential component of empathy and protecting oneself from over concern or distress.
| Empathy and quality care
Empathy is a multidimensional concept that contains both affective and cognitive aspects. One primary cognitive component is perspective taking (also referred to as mentalizing) which is the ability to take multiple points of view. It involves a certain level of emotional detachment, which helps to prevent concern or distress (Davis, 1980) . Davis (1983) created the self-report Interpersonal Reactivity Index (IRI) to measure two elements of cognitive empathy-perspective taking and fantasy and two elements of affective empathy-personal distress and empathic concern. While self-report of empathy can limit understanding of this concept, neuroimaging research has begun to advance the literature in new ways. Krishnan et al., 2016; Lamm, Decety, & Singer, 2011) . This experience sharing may be relevant in the development and maintenance of empathy in the health clinician. It seems that it is desirable for a clinician to take another's perspective and feel empathetic, however, there may be a point at which there is too much overlap in the sharing of the experience, imposing a barrier to better care, or even the clinician's own well-being. Clinicians' chronic exposure to care demand stressors, such as performing painful procedures, has indeed been cited as a potential contributing factor to burnout and compassion fatigue (Bride, Radey, & Figley, 2007; Maslach, 2003) . For additional information on the fMRI results associated with this study refer to Part 2 of this project (Jackson et al., 2017) 1.1.5 | Compassion fatigue and burnout Compassion fatigue has been described as stress and sorrow brought on by clinician's caregiving role (Joinson, 1992) , while burnout is considered a psychological syndrome involving a prolonged response to stressors in the workplace. The interaction between empathy and compassion fatigue is multi-faceted and not yet clear. Some studies suggest that high levels of empathy are important attributes to be an effective caregiver but could also leave one vulnerable to the effects of compassion fatigue (Figley, 1995) . Other studies show that compassion fatigue can lead to a loss of caregiver empathy (Jenkins & Warren, 2012) and still other work suggests that empathy may actually protect an individual from compassion fatigue (Robins, Meltzer, & Zelikovsky, 2009) . While the literature to date is conflicting, the answer may be in the balance between sharing the experience of pain to be empathetic while protecting oneself from the negative aspects.
| Measuring empathy through fMRI
In summary, health clinicians have demanding responsibilities, including routinely performing painful procedures, yet pain care varies leaving clinicians routinely exposed to patient pain. Empathy is a desirable attribute to enhance caring behaviours and higher empathy scores are associated with greater sensitivity to others pain (Gleichgerrcht & Decety, 2014; Green et al., 2009) , however, clinicians with higher empathy scores have also been shown to have high burnout scores (Beckman et al., 2012) . Little is known about how caregivers respond to routine pain exposure at work and how that has an impact on empathy, pain appraisal and emotional well-being in terms of secondary trauma and burnout.
The aim of this cross-sectional study was to determine if differences exist between paediatric intensive care nurses and allied health professionals in empathy, secondary trauma, burnout, pain exposure and pain ratings of self and others. Early and late career differences were also examined.
It was anticipated that there would be an inverse relationship for the nurse group in terms of pain exposure at work and empathy level, with higher exposure being associated with lower self-report of empathy, compared with the AHP group. It was also expected that the nurse group would be at higher risk for secondary trauma and burnout. The nurse group was expected to score the typical painful events in themselves and simulated video pain clips in infants higher than the AHP group.
| Design
Cross-sectional study.
| Participants
Twenty-seven female neonatal and paediatric intensive care unit (NICU, PICU) nurses and 24 female AHPs took part in the study.
Only female participants were recruited due to participant's involvement in the fMRI portion of this study, which required a need to control for neuroimaging sex differences. Nurses and non-nurse AHPs were recruited from a large tertiary paediatric hospital in Eastern Canada. AHPs were defined as hospital employees who were not exposed to children's pain on a regular basis. Inclusion criteria for the nurse group required participants to be female registered nurses (RN diploma or bachelor) between the ages of 24-56 years, who did not take daily pain medication. To have a closely matched comparison group AHP participants were required to have a professional designation (i.e. dietician, pharmacist) or be prepared at the baccalaureate level (see Table 1 -Demographics). Participant groups were matched for age, education/professional designation (nurse or non-nurse) and years of experience. All participants received $75 for their participation in the study, which included a 1-1.5 hour fMRI session.
| Data Collection
Upon signing an informed consent form, participant groups com- 
| Demographic questionnaire
Demographic questionnaires included questions about age, years of experience, years in current position and pain exposure. To determine pain exposure both groups were asked "how often do you see pain at work?" with responses of 1-4 indicating low to high exposure (1-"rarely", 2-"occasionally", 3-"frequently" and 4-"all the time").
| Interpersonal reactivity index (IRI, Davis,

1983)
The IRI contains 28 items divided into four sub-scales (7 items per sub-scale) measuring empathic concern (EC), perspective taking (PT), fantasy (FS) and personal distress (PD). Participants respond to items on a five-point Likert-type scale with 0 being "Does not describe me well" to 4 representing "Describes me well". There is no overall cumulative empathy score. Mean scores for each subscale are tallied out of a possible 28 and there have been significant differences reported as the norms between female (F) and male (M) participants (Davis, 1983) 
| Ethical considerations
The study was reviewed and approved by internal ethics boards at both the IWK Health Centre and Laval University.
| Validity and reliability
All self-report measures used in this study showed acceptable reliability. The alpha coefficients for the four IRI sub-scales ranged from .71-.81, similar to previous reports. The CFS BO and CFS ST subscale alphas were .82 and .85, respectively, and although no previous SPQ alpha scores were reported, the result for this study demonstrated reliability at .87.
| Data analysis
All data analysis was completed using SPSS software, Version 17.0.2 (SPSS Inc., 2009). Normality testing was completed on all variables to determine whether parametric or non-parametric statistics should be used. For mean comparisons, t tests were completed for all normally distributed variables and the Mann-Whitney U test was completed for all data not normally distributed. Pearson r was used to determine any correlation between variables and a Chi Square test was run to determine if nurses experienced significantly more pain exposure at work than the comparable AHP group.
3 | RESULTS
| Demographic data
Means were compared through independent sample t tests to determine if participant groups were comparable. There were no significant differences between groups for age (t (49) non-painful scenarios, however, t tests showed that nurses had a significantly higher tendency to consider the situations painful (p < .05). Table 2 contains the mean differences between groups on the questionnaires.
| Infant and adult patient pain video stimulus
Mann-Whitney U determined that nurses gave significantly higher pain ratings for videos of infants showing low pain (U = 133.5, p < .001) and high pain (U = 166.5, p = .003), and videos of adults showing low pain (U = 171.0, p = .010) and high pain (significant at an uncorrected alpha threshold, U = 199.0, p = .045).
| Correlations
For the nurse group there were several expected relevant and significant correlations using Pearson's r. PT and EC were correlated (r = .50, p = .007) while PD was significantly correlated with ST (.40, p = .04) and ST was highly correlated with BO (r = .78, p < .001) (see Table 3 ). Experience was grouped into two variables; less than and more than 5 years. Two significant inverse relationships were found for the nurses with less work experience (≤5 years): PD (r = À.50, p = .008) and FS (r = À.49, p = .009). An additional nonsignificant trend, that could be clinically significant, was that nurses with less experience had higher rates of ST than their more experienced counterparts (r = .36, p = .06). Only two significant correlations were identified with the AHP group between PT and EC (r = .42, p = .04) and ST and BO (r = .80, p < .001).
| DISCUSSION
In this sample of age and experience-matched female nurse and non-nurse AHPs, it was not surprising to find that paediatric intensive care nurses were significantly more exposed to patient pain at work. For imagined response to typical painful events, nurses demonstrated significant "bias" scoring the events more painful compared with the AHP group. For the assessment of pain in simulated patient videos, nurses scored both infant and adult pain significantly higher than the AHP group, showing that nurse's high pain appraisal may not be unique to the paediatric population. Compared with the AHP group, nurses scored significantly higher on perspective taking (PT), empathic concern (EC), secondary trauma (ST) (almost twice as high) and burnout (BO). Higher reported levels of personal distress (PD) were associated with secondary trauma and higher secondary trauma was correlated with burnout.
Through self-report, the nurses in this study demonstrated significantly more ability to take the perspective of others; a desired trait of a caring and effective health clinician (Beckman et al., 2012 ), but they also had significantly higher secondary trauma and burnout scores. Evidence has shown that health clinicians with better ability to take the other's perspective are also thought to be trustworthy to care for a fellow colleague's family member and less likely to commit a medication error but, like the findings of this study, at a higher risk for burnout (Beckman et al., 2012) . There was also some indication that nurses with less work experience were at higher risk for this adverse emotional response. Consistent with Latimer et al., 2011 study, the nurse sample in this study also scored the infant's pain significantly higher than the AHP comparison group.
Given these results, it is important to consider the interplay between clinicians' attributes of empathy, pain appraisal, pain exposure and pain care behaviour (assessment and management) using a more comprehensive neuro-cognitive scientific conceptualization. In the current study, nurses were significantly more likely to rate typical painful events in themselves as more painful and score the intensity of infant and adult patient pain higher than the matched AHP group. This may suggest nurses respond differently to painful situations in themselves and potentially others, regardless of patient population. In Gleichgerrcht & Decety (2014) , younger, less experienced, female physicians were associated with higher perceived patient pain intensity, personal distress and perspective taking ability. Nurses' response in the current study were consistent with Gerdes et al.'s (2011) first three components as they were more able than AHPs to take the perspective of the other, demonstrating more of the affective component, empathic concern. These variables were associated with higher secondary trauma scores possibly indicating that they may be sharing too much of the experience and/or not regulating their own emotions in these circumstances. Perhaps if efforts were taken to reduce pain exposure by improving pain management, the risk for distress would be lower. In one study, nurses who engaged in an empathy-inducing, perspective taking intervention where they were instructed to imagine how patients' pain affected their lives, nurses showed upwards of a 55% reduction in pain treatment bias, in comparison to controls (Drwecki, Moore, Ward, & Prkachin, 2011) . Thus, higher empathy and perspective-taking ability is associated with better pain care, yet without proper emotional protection, may elicit more of an affective response with the nurse becoming too involved in the sharing aspect of the pain experience.
While the sample size for the current study was relatively In summary, nurses were markedly different than AHPs, scoring higher on two dimensions of empathy (perspective taking ability and empathic concern), pain appraisal and exposure to patient pain.
There was a positive relationship between these variables and secondary trauma and burnout in the same sample of nurses but not the AHP group. There was a more profound impact on nurses with less experience. Other published research also suggests that in ICU nurse populations, personal factors such as being less experienced, accompanied by work factors such as exposure to patient pain, may place nurses at higher risk for negative psychological well-being such as secondary trauma and burnout. 
| Limitations
The results should be considered with caution as cross sectional designs in one setting present limitations that impede the ability to generalize the findings to other settings. The sample sizes per group were also small and convenience sampling was used, owing to the sample being recruited as part of a related fMRI study (see Part 2, Jackson et al., 2017) . The impact of being in an fMRI scanner could potentially have an impact on the results of the video pain stimulus ratings, however, the same scoring patterns were found in Latimer et al.'s (2011) study which had participants watch the same infant pain video clips on a laptop while sitting at a desk.
In addition, efforts were made to use validated tools to limit bias but the SPQ, while a well used research tool, did not have previous published psychometrics and this could be viewed as a threat to validity even though the alphas were acceptable for this group of participants.
| CONCLUSION
It is not known whether these findings are unique to nurses who work in paediatric intensive care environments or if all nurses are more inclined to be empathetic. Either way, the results have implications for practice, policy and education about the development of professional empathy and strategies to support nurses in their efforts to meet care demands while maintaining their own emotional wellness at different career stages. While perspective taking is a desirable trait for health clinicians, when it is related to empathic concern and consequently personal distress and secondary trauma, knowing how to protect oneself and regulate empathy may be an important step; possibly more so for a less experienced nurse. Souba 
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